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Editor’s Notebook

s the transit industry continues its evolution in data collection and analysis, 
central but hard to measure metrics are being discussed—especially those 
that could shed light on where transit services are needed most. One of these 
metrics is transit insecurity.

In February 2023, the Federal Transit Administration (FTA) awarded a $6 
million grant to the University of Minnesota to design a program, Mobility, 
Access and Transportation Insecurity (MATI), that identifies and addresses 
the contributing factors leading to transportation insecurity. The FTA noted 
nationally, several well-established policies and programs aim to address 
food insecurity and housing insecurity, but not transportation insecurity.

University of Minnesota researchers are analyzing how the metric can be 
used to study the link between transit insecurity and access to school, work 
and social activities. FTA says one in four Americans is unable to access 
transportation regularly and reliably and cites research indicating “transpor-
tation insecurity is a significant factor in persistent poverty.”

The challenge, according to Assistant Professor Alexandra Murphy from 
the University of Michigan Department of Sociology, is that transit insecu-
rity is difficult to measure, often gets overlooked and a shared definition to 
discuss the topic is lacking.

Mineta Transportation Institute (MTI) published a report in July 2021, 
“No Ticket to Ride: A Systematic Definition of Transit Insecurity,” that 
reviewed a series of articles published between 2005 and 2020 to establish a 
definition of transit insecurity. The result was a definition of transit inse-
curity being “the inability to consistently access or afford a reliable trans-
portation system leading to demonstrable negative impacts on a person or 
community. Persons and communities experiencing transit insecurity may 
directly perceive these negative effects, though they also may not.” 

This MTI analysis also determined four primary factors that contribute 
to a person or community being transit insecure: (1) income level, (2) travel 
distance, (3) travel duration and (4) accessibility.

University of Minnesota researchers have a simplified definition: The 
experience of being unable to move from place to place in a safe or timely 
manner. This has assisted researchers in the development of the Transpor-
tation Security Index, which is described as “the first validated measure of 
transportation security that offers insights into who experiences transporta-
tion insecurity and enables researchers and practitioners to determine which 
interventions can improve this condition.”

The MATI program will select up to eight applicants in Phase 1 of its 
FTA-funded project to receive up to $150,000 to support the development 
and submission of a plan for a proposed demonstration project to address 
transportation insecurity. Phase 2 will provide $700,000 to up to four appli-
cants for the full deployment of the proposed demonstration.

Mass Transit will continue to keep an eye on these developments as re-
search progresses.

 mwanek@masstransitmag.com    

 224-324-8532    

 linkedin.com/in/
mischawaneklibman

The FTA noted 

nationally, several 

well-established 

policies and programs 

aim to address 

food insecurity and 

housing insecurity, 

but not transportation 

insecurity.

Mischa Wanek-Libman, 
editor in chief

“

”

A

How to measure  
transit insecurity?
A series of research efforts during the past few years, are looking to  
better understand the role transit insecurity has within communities.

mailto:mwanek@masstransitmag.com
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People & Places

Bureau has approved its first Transit-
Oriented Development Transportation 
Infrastructure Finance and Innovation 
Act loan for up to $26.8 million for the 
Mt. Vernon Library Commons Project 
in Washington state. The project 
includes a multi-use building with 
a public library, community center, 
meeting rooms, commercial kitchen, 
parking garage, public restrooms, 
STEM center, computing space and 
numerous electric vehicle chargers. 
The project, slated to be completed 
this summer, encompasses half a city 
block in downtown Mount Vernon, 
Wash., and will be a short walk 
from Skagit Station, Skagit County’s 
multi-modal transportation center.
MassTransitmag.com/55036818

Pierce Transit cuts ribbon on 
Stream Community Line 

	▶Pierce Transit has cut the ribbon on 
its new Stream Community Line. The 
high-capacity transit service launched 
April 1 in partnership with MultiCare 
and offers a frequent, rapid and 
convenient weekday morning and 
afternoon service between Spanaway 
and Tacoma Dome Station in Tacoma, 
Wash. Stream runs on weekdays from 
5:30 a.m. to 7:30 a.m. and from 4 to 7 
p.m. to help those riders who com-
mute to and from downtown Tacoma 
and who connect to other local and 
regional transit services.
MassTransitmag.com/55022098

The first portion of Sound Transit’s Link 2 Line opened April 27.
Photo: Sound Transit

Brightline West breaks 
ground on high-speed rail 
system connecting southern 
California and Las Vegas 

	▶Brightline West has broken ground 
on a 218-mile high-speed rail system 
that will connect Las Vegas, Nev., to 
southern California. The rail line will 
be constructed in the middle of the 
I-15 in the western portion of the U.S. 
and is based on Brightline’s vision to 
connect city pairs that are too short to 
fly and too far to drive. Brightline West 
will run zero-emission, fully electric 
trains capable of speeds of 200 miles 
per hour. The project was recently 
awarded $3 billion in funding from the 
Infrastructure Investment and Jobs 
Act. The rest of the project will be pri-
vately funded and has received a total 
allocation of $3.5 billion in private ac-
tivity bonds from the U.S. Department 
of Transportation.
MassTransitmag.com/55020160

First portion of Sound Transit 
Link 2 Line begins service 
The initial segment of Sound Transit’s Link 2 Line opened on April 27. 
The 6.6-mile segment of the Link 2 Line includes eight stations in Bellevue 
and Redmond, Wash. The initial segment terminates at the South Bellevue 
Station at the west end and the Redmond Technology Station on the east. 
Two-car trains run every 10 minutes, 16 hours a day, seven days a week. 
The full 2 Line is expected to open in 2025.
MassTransitmag.com/55021719

Metro Gold Line set to 
open March 22, 2025, 
in the Twin Cities 

	▶The Metro Gold Line — Minnesota’s 
first bus rapid transit (BRT) line to 
operate primarily within bus-only 
lanes — will open on March 22, 2025. 
The new line will connect Woodbury 
to downtown Saint Paul, Minn. The 
Gold Line is one of three new BRT lines 
Metro Transit will open next year, ex-
panding the region’s network of Metro 
lines that provide reliable, all-day 
service and stations with amenities 
such as heated and lit shelters.
MassTransitmag.com/55001857

USDOT’s Build American 
Bureau approves first TOD 
TIFIA loan for Mt. Vernon 
Library Commons Project 

	▶The U.S. Department of 
Transportation’s Build America 

Pierce Transit, in partnership with MultiCare, 
has cut the ribbon on the Stream Community 
Line.
Photo: Pierce Transit

A rendering of the Mt. Vernon Library 
Commons.
Image: USDOT
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San Diego Association of Governments (SANDAG) 

SANDAG has tapped Mario Orso, the current chief 
deputy director of Caltrans District 11, to serve as 
the next CEO of SANDAG. Orso will be responsible 

for leading more than 400 SANDAG employees, 
will oversee a $1.2 billion annual budget and will report directly 
to the SANDAG Board of Directors. He will begin his three-year 
contract with the agency on June 17, 2024. 
MassTransitmag.com/55021780 

Tompkins Consolidated Area Transit (TCAT) 

TCAT ‘s Board of Directors has appointed Matthew 
Rosenbloom-Jones as the agency’s general man-
ager. Rosenbloom-Jones was named TCAT GM on 

April 12 after serving the role on an acting basis for 
six weeks. Prior to this position, Rosenbloom-Jones worked as a 
transit director for a Wisconsin transit agency. 
MassTransitmag.com/55018131 

Long Island Rail Road (LIRR) 

Rob Free has been named the 42nd president of 
the LIRR by the MTA. Free has been serving as the 
LIRR’s acting president for the past six months. 

As president, Free will oversee LIRR’s 24/7 
service, 700 miles of tracks and 126 stations – which includes 
three of the top five busiest commuter railroad stations in 
North America. 
MassTransitmag.com/55017834 

WeGo Public Transit 

Patrick Hester was promoted by WeGo to the po-
sition of deputy chief operating officer of assets 
and infrastructure. He began at the agency as a 

bus operator and rose through the ranks. Most 
recently, he was serving as a facilities manager for WeGo. 
MassTransitmag.com/55036397 

P E O P L E  I N  T H E  N E W S

For more information, visit www.MassTransitmag.com/10065485
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Rep. Earl 
Blumenauer’s 
time in public 
service has 
been spent 
advocating  
for causes that 
give people 
more choices 
in how they 
live, move 
and connect 
within their 
communities.

B Y  M I S C H A 
WANEK-
L I B M A N , 
E D I T O R  I N 
C H I E F

Rep. Earl Blumenauer (D-OR-3) has been a champion 
of sustainable, equitable infrastructure and mobility during 
his more than 50-year career in public service.

He is credited with jump starting the modern streetcar 
movement, advocating for active transportation infrastruc-
ture, particularly bike lanes, and delivering policy wins, 
including the Inflation Reduction Act, which included sig-
nificant climate and energy investments and creating the 
Small Starts funding mechanism under the Federal Transit 
Administration’s Capital Investment Grants Program.

These efforts support his quest to create livable com-
munities – places where residents are safe, healthy and 
economically secure – and where the federal government 
works with stakeholders at the state and local level and 
with individuals to create value people need for their lives.

“I think our work on livable communities is a way to 
bridge that gap, to bring people together to solve problems 
rather than create new ones,” said Rep. Blumenauer. “It’s so 
important to bring people together not divide them. There’s 
a lot of power in that concept and we’ve seen it work.”

One of the areas where this concept has worked is in 
Portland, Ore., the congressman’s hometown, and where 
he spent his early years in elected office in the Oregon 
State Legislature and Multnomah County Commission 
working on several issues, including efforts to move past 
a car-centric approach to urban planning.

At the American Public Transportation Association’s 
(APTA) Mobility Conference held in Portland this past 

April, Rep. Blumenauer said he felt he 
was “chasing the ghost of Robert Moses,” 
who was commissioned by the city in 
the 1940s and developed a public works 
plan rooted in freeway construction.

“If we had taken the terrible path of 
implementing Robert Moses’ vision, 
we would have had one in 10 people in 
Portland live immediately adjacent to a 
freeway or having been moved to make 
way for it and that [would have] had 
devastating consequences,” explained 
Rep. Blumenauer.

While the plan Moses developed 
for Portland was deemed too expen-
sive to implement, his vision inf lu-
enced freeway construction in the re-
gion, including that of Interstate 5 in 
the 1960s, which divided the Albina 
neighborhood – a then-thriving Black 
community. Rep. Blumenauer called the 
construction of the interstate “cultur-
ally devastating in terms of economic 
impacts” to the neighborhood.

The U.S. Department of Transpor-
tation recently awarded a $450 mil-
lion Fiscal Year 2023 Reconnecting 
Communities and Neighborhoods 
Grant to the Oregon Department of 
Transportation for the I-5 Rose Quarter 
Improvement Project, which is part of a 
regional effort to reconnect the Albina 
neighborhood.

“[The grant was] made to be able 
to restore, to heal those scars on our 
community and set up a model for what 
we can do elsewhere,” explained Rep. 
Blumenauer at APTA’s Mobility Con-

Rep. Blumenauer 
led a movement of 
connection and choice

U.S. Rep. Early Blumenauer (center), 
accepts the APTA Congressional 
Legacy Award for his commitment 
to advancing public transportation 
throughout his career.
Photo: APTA



For Mass Transit 's 
full interview 
with Rep. 
Blumenauer visit:

MassTransitmag.
com/55039148

U.S. Earl 
Blumenauer 
announced 
in November 
2023 he would 
not be seeking 
re-election 
following 28 
years in the 
U.S. House of 
Representatives 
and more than 
50 years in public 
service.
Photo: House  
Creative Services
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ference. “Done right, it’s extraordinarily 
powerful. Done right, it’s within our ca-
pacity to maximize those investments. 
Too often, we’ve seen projects inflicted 
on people rather than with them…I’d 
like to think that some of what we’ve 
done in Portland is a different model. 
One of inclusion. One of an emphasis 
on long-term planning and trying to get 
the most out of those resources.”

Streetcars and Small Starts
The Portland Streetcar project, which 
opened in 2001, is one example of a proj-
ect developed with community support 
and one that provided a model replicated 
in other cities.

As Rep. Blumenauer recounts, the 
development of the modern streetcar 
movement is rooted in the enthusi-
asm of a Portland businessperson, 
Bill Naito, and using that enthusiasm 
to create public interest in the mode. 
Naito acquired three antique street-
cars in Portugal and convinced TriMet 
to allow operation of the streetcars 
along 2.3 miles of the agency’s light-
rail line. Rep. Blumenauer called the 
move a “masterstroke” in gaining the 
public’s attention and raise excitement, 
which allowed the plan for the Portland 
Streetcar to emerge.

Four years after the initial segment of 
the Portland Streetcar began operation, 
the Safe, Accountable, Flexible, Efficient 
Transportation Equity Act: A Legacy for 
Users, a surface transportation fund-
ing bill, established the Small Starts 
program. The new program provided 
a federal funding process for lower-cost 
fixed guideway and non-fixed guideway 
projects, including bus rapid transit and 
streetcar projects.

“The streetcar provided an important 
niche. It was cheaper. It was faster. It 
had an opportunity to really capture 
the imagination in a way that the larger 
light-rail car didn’t. We have now over 
two dozen programs around the country 
that are streetcar and a number of the 
original ones are now looking at expan-
sion,” said Rep. Blumenauer. “Being able 
to reignite the interest, for me, was one 
of the most exciting chapters of anything 
I’ve been involved with.”

Funding the future of mobility
Rep. Blumenauer calls reliance on the gas tax to fund the bulk 
of the nation’s transportation priorities “a losing proposition,” 
and notes road user charges could provide part of the solution.

While Rep. Blumenauer has lived in Washington, D.C., 
for 28 years without a car, he does own a vehicle in Oregon 
and participates in the state’s OReGO program. The program 
invoices participants a per-mile charge for the miles they 
drive and the participants receive a non-refundable credit 
for fuel tax paid when they fill up their tanks at a gas pump.

“Ultimately, we need to have a road user charge,” said Rep. 
Blumenauer. “A road user charge that keeps track of how far 
everybody drives is much more efficient, is it is less disruptive 
and, in the long run, it’s the fairest approach.”

Another concept with potential to financially support 
broader transportation programs is parking cash out plans, 
where employers that offer free parking allow employees to 
use the cash equivalent of that benefit to pay for their choice of 
transportation options. It could be paying for private parking, 
gas, transit or a bike – the option is given back to the user.

“Cashing out parking gives commuters more choices, just 
candidly, it has another advantage, because if they choose to 
take that benefit in the form of cash, it’s a taxable benefit. That 
will raise $20 billion dollars or more over the 10-year budget 
window and there’s a lot of money that can be redirected for 
other opportunities to expand the transportation choices for 
the community,” explained Rep. Blumenauer.

Providing choices is an important part of Rep. Blumenauer’s 
livable communities ethos.

“As I do work all over the country, I’m watching people 
understand that there is great value to giving citizens the 
choice of being able to walk, run, skate, bike or take transit,” 
said Rep. Blumenauer. “That choice is a very fundamental 
one and it helps define what I think is the essence of a livable 
community - giving people more choices - and that mobility 
choice is one of the most fundamental.”

In November 2023, Rep. Blumenauer announced he would 
not seek re-election. As his time as an elected official draws to 
a close and he prepares to become a private citizen, he remains 
committed to advocating for causes he has long championed, 
including providing options to communities in how their 
residents live and connect.

“What I would like to be identified with is this notion of 
giving people more choices…that to me is very important to be 
able to take the forces of change to solve problems rather than 
create new ones,” said Rep. Blumenauer. “I’d like to think with 
what we’ve done in terms of bike and pedestrians, streetcar, the 
urban design strategies, that these are things that have given 
people more choices for their lives and I would like that to be 
the legacy…for us here in Congress. Bring people together 
to solve problems and do it in a cooperative way, use proven 
technology, engage citizens as part of the solutions; these 
are the things that are enduring and those are the things - I 
don’t know if they’ll talk about it in 50 years - but those are 
the things that people will appreciate in 50 years.”  
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ollowing a dip in rail openings due to various factors associ-
ated with the COVID-19 pandemic, supply chain challenges 
and construction quality issues, new rail transit and pas-
senger rail projects in North America are being celebrated 
with ribbon cuttings from Honolulu, Hawaii, to Montreal, 
Quebec, Canada.

Since the 2023 Rail Special Report was published, several 
rail projects have entered revenue service, including the Los 
Angeles County Metropolitan Transportation Authority’s 
Regional Connector, Honolulu’s elevated autonomous rail 
system, Skyline, Réseau express métropolitain South Shore 
Branch in Montréal, Quebec, Brightline’s extension to Or-
lando, Fla., the Valley Line Southeast light rail in Edmonton, 
Alberta, TriRail’s extension to MiamiCentral Station, Valley 
Metro’s Northwest Phase II extension in Phoenix, Ariz., the 
first segment of South Transit’s Link 2 Line and the Northern 
Indiana Commuter Transportation District’s Double Track 
Northwest Indiana project.

Additional projects are expected to enter service later in 
2024, including Massachusetts Department of Transporta-
tion’s South Coast Rail project, Metrolinx’s Finch West Light 
Rail Transit and, possibly, its Eglinton Crosstown project.
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New and expanded rail projects are entering 
service at an increased pace, while technological 
advancements and policy changes are shifting 
how rail transit and passenger rail operators 
approach safety on their systems. 

C O M P I L E D  B Y  M I S C H A  W A N E K - L I B M A N ,  
E D I T O R  I N  C H I E F

Special Report:
2024 Trends in 
Passenger Rail
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Major maintenance projects are also producing opera-
tional gains for rail operators. In April 2024, Metropolitan 
Transportation Authority (MTA) returned regular service 
to F and M trains following completion of an eight-month 
track replacement project. In November 2023, the Massa-
chusetts Bay Transportation Authority (MBTA) launched 
its Track Improvement Program, which aims to eliminate 
all existing speed restrictions and bring tracks closer to a 
state of good repair by the end of 2024. Between November 
2023 and May 1, 2024, MBTA removed a total of 104 speed 
restrictions following maintenance work on its Red, Orange, 
Blue and Green lines.

New and improved services have helped propel ridership 
gains on rail modes. The American Public Transportation 
Association Quarterly and Annual Totals by Mode ridership 
report shows heavy rail, light rail and commuter rail account 
for 46 percent of all transit trips taken in 2023. All rail modes 
saw an increase in ridership in 2023 compared to 2022, with 
heavy rail increasing 14.3 percent, light rail increasing 15.3 
percent and commuter rail increasing 18.7 percent. While 
year over year ridership increases have slowed slightly, rid-
ership as compared to year end 2020 numbers show a robust 
recovery. Light-rail ridership in 2023 increased 51.3 percent 
versus 2020, heavy rail increased 75.5 percent and commuter 
rail increased 80 percent. Regarding intercity passenger rail, 
Amtrak reports its ridership in Fiscal Year 2023 exceeded 
28 million nationwide. The railroad credits this bump to 
significant growth on the Northeast Corridor, where rider-
ship surpassed pre-pandemic levels since early summer 2023.

An April 17 hearing of the U.S. House Committee on Trans-
portation & Infrastructure Railroads, Pipelines and Hazardous 
Materials Subcommittee examined the state of the commuter 
rail industry and the challenges and solutions found within 

it. Among the topics highlighted at the 
hearing was the challenge commuter 
railroads face in a hardened insurance 
market. Mike Noland, president, North-
ern Indiana Commuter Transportation 
District and chairman of the Commuter 
Rail Coalition (CRC), summarized the 
issue by explaining commuter railroads 
carry $323 million in excess liability cov-
erage, which is the federal cap. This cap 
will be changed in early 2026 in line 
with the consumer price index and a 
notice will be published by the U.S. De-
partment of Transportation (USDOT), 
which will give commuter railroads 30 
days to secure the additional coverage.

A maximum of $32.5 million per rail-
road can be purchased from domestic 
insurance carriers, forcing commuter 
railroads to use overseas insurance 
markets to secure the balance. The 
potential outcome for not securing the 
additional coverage could be suspension 
of operations.

In a column for Mass Transit, CRC 
CEO KellyAnne Gallagher called the 
state of the excess liability insurance 
market “illogical.” CRC is suggesting 
a multi-state agreement to share lia-
bility, the federal government offering 
a backstop should the excess liability 
insurance market fail and extending 
the 30-day implementation window to 
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enhanced safety, rail transit and passenger railroads have also 
been embracing technology to support their commitment to 
operating safely and providing a safe environment in which 
to travel and work.

At the end of June, at the conclusion of a mandatory 90-day 
advance notice, New York City (NYC) will be piloting elec-
tromagnetic weapons detection technology to spot weapons 
carried by travelers onto the MTA system. NYC Mayor Eric 
Adams says the New York Police Department seized 1,515 
weapons in the subway system in 2023, which is an increase 
from the 947 weapons seized in the previous year. The pilot 
program will be rolled out to designated subway stations 
where it will be evaluated.

Across the Hudson River, New Jersey Transit will be using 
a Strengthening Mobility and Revolutionizing Transportation 
Grant (SMART) from USDOT to work with Rutgers University 
Center for Advanced Infrastructure and Transportation to 
develop artificial intelligence-based systems to improve safety 
at light-rail grade crossings by reducing accidents at crossings 
and rights of way. Stage 1 of the project will prototype a tailored 
artificial intelligence-powered technology solution consisting 
of stationary cameras at five light-rail grade crossings and 
forward-facing cameras in one Hudson-Bergen Light Rail 
vehicle. Stage 2 of the project will see the technology installed 
at 50 crossings and five light-rail vehicles.

On the West Coast, Metrolink will use its SMART grant 
to develop and demonstrate a track intrusion detection 

365 days as potential solutions to aid 
commuter railroads.

“Extending the 30-day implemen-
tation window to 365 days will ensure 
commuter railroads in the U.S. can have 
the time necessary to secure the addi-
tional coverage and allow them to oper-
ate with confidence. Stabilizing the U.S. 
insurance market will allow taxpayer 
money to stay within the borders of the 
United States. We need both solutions 
for a prosperous future for commuter 
rail,” wrote Gallagher.

Further Safety Enhancements
Rail has statistically been a safe travel 
mode. The Bureau of Transportation 
Statistics shows injuries per 100 million 
passenger train-miles fell from 1,639.6 
—the highest level during the past 10 
years—to 547.7 in 2023. Fatalities per 
100 million passenger train-miles fell 
from 6.7 in 2022 to 0.9 in 2023.

While ambassador programs and in-
creased levels of security personnel have 

For more information, visit www.MassTransitmag.com/10065991
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system. The prototype will explore the use of artificial in-
telligence-equipped cameras and radar or light detection 
and ranging sensors in connection with Metrolink’s exist-
ing Positive Train Control system to identify and validate 
track intrusions.

One of the more impactful changes coming to rail transit 
safety concerns a rule change by the Federal Transit Admin-
istration (FTA). On March 22, FTA published a Notice of 
Proposed Rulemaking (NPRM) proposing mandatory min-
imum standards for trackworkers who work for rail transit 
agencies. While FTA provides guidance through the National 
Public Transportation Safety Plan to ensure safety on transit 
systems, it contains voluntary minimum safety standards. 
The proposed rule would mandate minimum safety standards 
for the first time. FTA explained in the NPRM its safety 
program has matured and it is now appropriate for FTA to 
propose required minimum standards for Roadway Worker 
Protection (RWP).

The proposed rule would require rail transit agencies to 
adopt and implement an RWP Program, establish minimum 
RWP elements, document RWP programs and implement 
RWP training.

“This rule will ultimately save lives,” said FTA Acting 
Administrator Veronica Vanterpool. “Once this rule is fi-
nalized, it will support safer conditions for workers who 
perform critical tasks that keep transit operating efficiently 
and safely.”  

For more information, visit www.MassTransitmag.com/12170449
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Vehicle 
Design:
Managing Noise and 
Vibration from the 
Ground Up
In the second of a two-part series, vehicle 
design efforts to mitigate noise and vibration 
and the resulting effects on transit/passenger 
applications are further examined.

B Y  J E F F  T U Z I K ,  C O N T R I B U T O R

Briony Croft taking wheel surface measurements.
Photo: Briony Croft
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ail transit vehicle design doesn’t occur in a vacuum. In addition 
to optimizing individual components of a vehicle, car builders 
also optimize the vehicle for the rail and track conditions it 
will encounter. This means that precise track condition data is 
an important component of the vehicle design process despite 
not being part of the vehicle.

During the design phase of a new vehicle, car builders 
use track condition data in concert with their own analyses 
and simulations to quantify the systemic effects of vehicle/
track interaction on:
•	Vehicle kinemtatics, including articulation angles, coupler 

and carbody clearances and carbody-to-truck clearance.
•	Vehicle dynamics based on wheel/rail profile interaction, 

the ability to navigate special trackwork, derailment risk 
and ride comfort.

•	Propulsion and braking requirements, including gradients, 
station stops, acceleration and deceleration requirements.

•	Structural loads/forces—these are subject to customer 
specification, car builder internal standards and regula-
tory requirements.
“Structural load assumptions in the design phase are very 

important: Are you following only the technical specification 
or only the regulatory requirements? And, what do you do 
when these come into conflict?” asked Kevin McClain, director 
of mechanical systems engineering at Siemens Mobility Inc.

Reconciling this conflict requires good data and good 
communication with the customer.

Siemens recently fulfilled a new vehicle procurement con-
tract that highlights the importance of having and using track 
and site data in the vehicle design process. This procurement 
was for an existing network that included historic trackwork 
and bridges requiring a lightweight vehicle. Sections of the 
network were also near historic buildings and particularly 
sensitive to ground-borne vibrations. The network was in a 
high-gradient landscape, which McClain explained included 
many steep grades back-to-back, as well as sharp curves and 
compound curves at grade.

A vehicle optimized for these conditions had to be light-
weight, with low unsprung mass and exceptionally fatigue-re-
sistant due to large predicted torsional loads — and it had 
to be service-proven. Siemens’ approach to the project was 
to first define trackwork criteria based on a combination of 
track drawings, track measurements and measurements of 
existing vehicle dynamics. McClain said the aim was to use 
the worst-case scenario out of these data sources to determine 
the true operational envelope of a new car.

Siemens instrumented existing cars with a suite of measure-
ment devices to create its own map of the network overlaid 
with truck and carbody dynamics and loads, correlated by 
precise location. Among the many parameters Siemens mea-
sured, certain track conditions appeared to be particularly 
consequential in their influence on vehicle performance. These 
were warp 31 feet, warp 62 feet and narrow gage.

“These are combinations of conditions and forces that can’t 
be found in technical drawings,” McClain said.

R Siemens also collected rail profile 
data and used it to inform multibody 
simulation (MBS) models—essentially 
enabling them to run simulated cars over 
simulated tracks reflecting actual track 
conditions. Notably, the as-measured 
track simulated structural loads were, 
on average, 20 percent higher than the 
track drawing simulation, McClain add-
ed, meaning that a car designed to the 
track drawing spec would effectively be 
under-built.

Using this profile data, Siemens de-
veloped MBS models to test the individ-
ual components of the new car on the 
as-measured track and identify poten-
tially problematic combinations of com-
ponents, vehicle dynamics, kinematics, 
structural loads and locations. Siemens 
found that the vehicle/track character-
istics measured (relating to kinematics, 
dynamics, propulsion, structural load) 
more accurately reflected the actual op-
erating conditions than the technical 
specifications or standards. These were 
the characteristics that drove the new 
car design. According to McClain, the 
lesson here is simple: Accurate track data 
plays a critical role in the design phase 
of new car procurement.

Noise and vibration 
at the source
A recent case study in Sydney, Australia, 
illustrates the impact of vehicle design 
and selection on ground-borne vibration 
and noise. The initial focus of the study 
was a rail corridor for Sydney’s heavy rail 
passenger line (North Sydney) that was 
undergoing modification for a light-rail 
extension of the Sydney Metro. At the 
commencement of the study, only the 
heavy rail line was in operation. During 
the months that followed, the inbound 
track was moved to accommodate con-
struction of two metro tracks between 
the existing tracks, said Briony Croft, 
an acoustic engineer and director at Sa-
haya Consulting (Canada) and Acoustic 
Studio (Australia).

The study measured vibration at the 
rail corridor boundary for more than a 
year (and is ongoing), collecting data on 
roughly 250 trains per day. The original 
goal was to measure changes in vibration 

In Part 1 of this 
article, a group of 
experts, including 
a transit operator, 
three vehicle 
manufacturers, 
and a noise 
and vibration 
consultant, 
examined how to 
mitigate wheel/
rail-generated 
noise at the 
source. The 
discussion 
took place at 
the Wheel/
Rail Interaction 
’23 Rail Transit 
conference, of 
which Mass Transit 
is the Presenting 
Sponsor. Part 
2 looks further 
into vehicle 
design efforts to 
mitigate noise and 
vibration and the 
resulting effects on 
transit/passenger 
applications.



18    Mass Transit  |  MAY/JUNE 2024

Vehicle design

data due to the track configuration changes related to the 
metro expansion. “We collected so much data that we’ve been 
able to extrapolate much more than that,” Croft said.

Analysis of this data has yielded information on:
•	Long-term trends in vibration levels over time
•	Differences between tracks
•	Relative vertical and lateral vibration levels
•	Repeatability of short-term vibration monitoring
•	Effect of train type on vibration levels

Figure 3 shows some of the data collected in the study  —
specifically vertical vibration data during one year. The green 
line shows the 95th percentile of maximum vibration levels, 
averaged more than 1,000 events (95th percentile vibration 
level is a metric used for vibration standards and compliance 
in Australia).

Croft noted there are three stand-out points in this data 
that warrant closer examination. The first is the notable com-
mencement of large numbers of train passby events with 
lower vibration levels in March 2021. This corresponds to the 
opening of the new inbound track, which was further away 
from the vibration sensor. The second is the spike in vibrations 
at the start of study. This corresponds to a proliferation of 
wheel flats related to issues with newly-acquired rolling stock. 
Croft added the issue was resolved soon after data collection 
for this study commenced, resulting in reduced maximum 
vibration levels by October 2021.

The third is the drop-off of the 95th percentile between 
December 2020 and January 2021. This corresponds to a 
period in which maintenance work on the Sydney Harbor 
Bridge disrupted normal operations. During this period, the 
line ran a reduced timetable service, utilizing only one train 
type—the Waratah type.

The Waratah trains were introduced between 2011 and 
2018 and make up 81 percent of the traffic on the North 
Sydney line. Tangara trains, introduced between 1988 and 
1995, make up 16 percent of the traffic and the remaining 
three percent is made up of other train types.

“The Tangara are older but very similar in specification 
to the Waratah trains,” Croft said. “The differences between 
these trains becomes quite clear, however, when the Tangara 
trains are highlighted in the vibration data. The Tangara trains, 
despite making up a small percentage of the fleet, account for 
nearly all of the high vibration events. On average, the Tangara 
trains generated +5 dBV vertical vibrations and +6 dBV.”

Croft explained the Waratah and Tangara trains have very 
similar suspension systems and only a small difference in un-
sprung mass; otherwise, the two vehicles are not substantively 
different. For the Sydney case study, this left wheel flats as the 
likely culprit for the cars’ different performance.

To compare wheel condition between the two car types, 
Croft looked at wheel impact load detector (WILD) data net-
work-wide during the same time period as the vibration data. 
This data showed that out of 866 Waratah cars, 60 (seven 
percent) generated WILD flags. Of the 447 Tangara cars, 476 
(106 percent) generated WILD flags.

FIGURE 1. Warp and gage measurements and alerts 
overlaid on a map of the system.
Image: Siemens

Warp, gage via Google Earth

FIGURE 2. Chart of potentially problematic combinations 
of vehicle components based on track data and 
multibody simulation.
Image: Siemens

FIGURE 3. Maximum vibration levels measured 
over the course of one year.
Image: Briony Croft presentation
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“This made it clear that wheel flats 
were driving the difference in vibration 
events,” Croft said.

Maintenance records showed that 
there was no marked difference in how 
or where the car types were maintained 
—in fact, wheel flats were corrected 
faster, on average, on the Tangara cars 
versus the Waratahs. This is where the 
only fundamental design difference 
between the two cars plays a role. The 
Tangara cars use DC traction and fric-
tion braking at low speeds while the 
Waratah cars have more modern AC 
traction systems and use dynamic brak-
ing at all speeds. Wheel flats generated 
as a function of this design difference 
contributed to significant differences in 
vibrations. This shows the importance 
of vehicle design or selection when 
you’re mitigating vibrations.

“The general assumption was that 
vibration levels for the two car types 
should be the same since they’re simply 
a different generation of the same car,” 
Croft said.

The Sydney case study illustrates one 
of the less-obvious ways in which car 
design can affect a transit system. It also 
illustrates the fact the optimization of 
the vehicle/track dynamic doesn’t nec-
essarily end once a vehicle is designed 
and delivered.

Wheel/rail profile interaction and 
optimization, like vehicle/track inter-
action, has a profound influence on 
the kinds of characteristics and perfor-
mance specifications that transit systems 
and car builders target. Wheel and rail 
profile matching can be part of the new 
car design/procurement process but it 
can also be part of the maintenance/
operational phase of car deployment.

As Siemens’ McClain detailed, vehi-
cle/track interaction (and optimization) 
is a critical component of delivering 
a well-designed vehicle. Wheel/rail 
interaction takes that optimization a 
step further, to a more granular level. 
Transit properties commission wheel/
rail studies for many reasons. The goal 
may be to improve curve performance 

For more information, visit  
www.MassTransitmag.com/10065974
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FIGURE 4. Tangara trains represent nearly all high vibration events recorded.
Image: Briony Croft presentation

FIGURE 5. Wheel impact load detector measurements for both car types.
Image: Briony Croft presentation
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or eliminate hunting, for example. Arne Pfeil, product dy-
namics engineer/railways dynamics expert at Alstom, noted 
often transit properties commission a study when an aspect 
of their system begins to perform out of band, perhaps a new 
vehicle is experiencing excessive flange wear or generating 
excessive noise.

Regardless of the specific reason for the study, the first 
step is recording and analyzing the wheel/rail conditions. 
Alstom collects wheel and rail profile measurements and 
track geometry data and uses the information to determine 
an optimized rolling radii difference from the system.

“If you want to run through a curve without any longitu-
dinal creepage, the outer wheel must have a greater radius 
than the inner wheel,” Pfeil said.

For every curve in the system, there is a dedicated optimal 
rolling radius difference that does not induce longitudinal 
creepage. Of course, there are many different curves in every 
system and wheelsets must be able to navigate them all. Pfeil 
notes that based on curve distribution, Alstom calculates 
the best-fit rolling radius difference and wheel conicity that 
will optimize performance and minimize wheel/rail wear.

This process is different for independently rotating wheels, 
as they lack an axle to induce longitudinal creepage. However, 
this also means they don’t have a self-centering effect. In this 
case, profile optimization involves adjusting the contact angle 

For more information, visit www.MassTransitmag.com/10064967
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FIGURE 6. Independently rotating wheels require profiles 
with contact angles optimized for both curved and 
tangent track scenarios.
Image: Alstom

FIGURE 7. 
Contact patch 
distribution 
helps spread 
wear evenly 
across the 
running band.
Image: Alstom
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of the wheel. According to Pfeil, increasing the contact angle 
as the wheel moves toward the flange results in higher lateral 
forces aimed at preventing flange contact while the wheel is 
running in tangent track.

Like Siemens and Stadler, Alstom also uses multibody 
simulations throughout the profile design process to model 
wear patterns, potential development of two-point contact 
and the propensity for corrugation to develop, Pfeil said. 
This allows for the testing of multiple profiles with a level of 
specificity and granularity not possible in the field, he added.

On the track side, rail reprofiling and transition to one (or 
more) standard rail profiles typically starts by grinding to a 
transitional profile and then to the target profile. “The goal 
is to achieve the target profile as part of the regular grinding 
program, which is gradual, but more economical,” Pfeil said.

Concurrently, intermediate wheel profiles can be designed to 
better match the reprofiled and non-reprofiled rail conditions. 
Once the track has fully transitioned into the standard profile 
(or profiles), multiple wheel profiles can be developed that 
match the rail and distribute wear more uniformly, in that 
each profile is designed to contact the rail at a different point.

The process of optimizing wheel and rail profiles is also 
beneficial in that it feeds back into the new vehicle pro-
curement process when the time arises. The data collected 
during the process can be used by car builders to further 

For more information, visit www.MassTransitmag.com/11299231
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optimize their designs, as Siemens’ 
Kevin McClain pointed out. Knowing 
the operating parameters of the track/
wheel/rail system means that a vehicle 
designed for that system can be more 
specialized and better able to target 
customer specifications, rather than 
account for a broad range of sub-op-
timal operating conditions.

The vehicle procurement and design 
process touches on nearly every disci-
pline and principle in the rail transit 
industry. Optimizing performance 
while minimizing noise and vibration 
is a process that starts at the vehicle 
specification and never really ends. 
The throughline is the importance of 
good data, thorough analysis, reliable 
simulation and a holistic approach to 
vehicle/track interaction.  
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The integration of the  
PT-RAM process into transit 

agencies’ operational 
security strategies helps 
providers address both 

physical and cyber threats 
and vulnerabilities.

B Y  E R I N  P L E M O N S ,  C O N T R I B U T O R

n the ever-changing landscape of public transportation securi-
ty, the importance of comprehensive vulnerability assessments 
has gained increasing recognition among transit and federal 
agencies. With the commencement of the new fiscal year (FY) 
2024 Transit Security Grant Program (TSGP) funds, the Fed-
eral Emergency Management Agency (FEMA) has mandated 
the previously voluntary Public Transit Risk Assessment Meth-
odology (PT-RAM) for transit agencies seeking funding. This 
pivotal change underscores a strategic enhancement in how 
transit vulnerabilities are identified, analyzed and mitigated 
against the backdrop of both physical and cyber threats.

I

Transit Cybersecurity  
and Threat and  
Vulnerability Assessments,  
Public Transit  
Risk Assessment 
Methodology
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PT-RAM Requirements
Until the current FY, FEMA permitted transit agencies to 
voluntarily complete and submit PT-RAM results as part of 
a TSGP request. Agencies were encouraged (not required) 
to utilize PT-RAM materials to allow the agency to develop 
and implement effective risk mitigation projects. Although 
submission of the materials was not mandatory to justify 
funding, PT-RAM provided a methodology to holistically 
and internally evaluate vulnerabilities and potential threats 
targeting transit.

In FY 24, FEMA has solidified the requirement to mandate 
PT-RAM performance within three years of, or in conjunc-
tion with, the award of TSGP funding. This new mandate 
makes PT-RAM obligatory to receive funding while main-
taining the intent of the methodology: Addressing security 
vulnerabilities in transit systems and preparing to combat 
physical and cyber threats.

PT-RAM is designed to assess risks across a range of 
asset types and threat scenarios, utilizing inputs from sub-
ject-matter experts within the transit agency. The PT-RAM 
process compels agencies to submit the PT-RAM tool output 
provided by FEMA, conduct a gap analysis to assess current 
capabilities and develop an implementation plan outlining 
strategies and measures to mitigate risks.

TVA Process
For compliance with the new FEMA requirements, transit 
agencies must conduct (internally or via a third-party) a 
comprehensive Threat and Vulnerability Assessment (TVA). 
A TVA involves analyzing and evaluating vulnerabilities, 
consequences and mitigation measures associated with es-
sential operations, capabilities, systems, information, policies 
and internal controls that can be exploited by a broad range 
of threats and hazards.

The primary purpose of a TVA is to ensure operational 
survivability in the face of threats, encompassing five pillars: 
Redundancy, resiliency, endurance, diversity and capacity.

Redundancy ensures the availability of multiple systems 
or components to provide critical services while resiliency 
describes the ability of a facility or system to sustain oper-
ations despite damaging events. Endurance denotes the pe-

riod for which backup systems provide 
critical services and diversity refers to 
the physical separation of redundant 
systems to reduce the probability of 
damage. Finally, capacity measures 
the output that a system or component 
can provide. With survivability as a 
goal, transit agencies can uphold these 
tenants by conducting a thorough TVA 
and executing a mitigation strategy.

Conducting a robust TVA is cru-
cial in today’s complex security land-
scape. The foundational step involves 
understanding and documenting the 
organization’s mission and essential 
functions. This clarity helps to identify 
assets that need protection, setting the 
stage for a focused assessment.

After the mission is defined, critical 
assets must be identified, in collabora-
tion with operations owners, to assist in 
formulating the scope and direction of 
the assessment. A comprehensive threat 
and hazard analysis identifies poten-
tial events or circumstances that could 
harm the organization, ranging from 

adversarial actions to natural 
disasters. Once critical assets 

and potential threats are 
identified, the next step is 
to assess vulnerabilities in 
an integrated and multi-
disciplinary approach.
This involves the exam-

ination of weaknesses, gaps 
and strengths surrounding critical 
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The five pillars of operational survivability in the face of threats.
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A TVA involves 
analyzing and 

evaluating vulnerabilities, 
consequences and mitigation 
measures associated 
with essential operations, 
capabilities, systems, 
information, policies and 
internal controls that can be 
exploited by a broad range of 
threats and hazards.”
Erin Plemons, 
Director, Center for Critical 
Infrastructure Protection (CCIP)
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Transit Cybersecurity

assets to determine what resources are necessary for oper-
ational continuity under duress. With this information, it 
is possible to understand system interdependencies, which 
helps in predicting how a threat to one system could po-
tentially affect others.

Finally, the severity and priority of each vulnerability can 
be addressed with focused mitigation strategies to ensure 
operational continuity under a variety of adverse condi-
tions. By systematically conducting a TVA, agencies can 
develop a nuanced understanding of their vulnerabilities 

and implement strategies that signifi-
cantly enhance their security posture. 
This comprehensive approach not only 
protects the organization’s assets, but 
also ensures that it remains resilient 
when confronted by evolving threats 
and challenges.

Cybersecurity and TVAs
While PT-RAM and TVA processes 
traditionally focus on physical secu-
rity, the transit industry’s increased 
dependence on digital infrastructure 
implores agencies to address both 
physical and cybersecurity threats and 
vulnerabilities. Modern TVA method-
ologies will incorporate cybersecurity 
considerations throughout the process, 
providing a holistic view of the threat 
landscape. Integrating cyber objectives 
enhances the overall security posture of 
transit agencies, promoting a cohesive 
risk management culture that aligns 
physical and cybersecurity objectives.

Cybersecurity and physical security 

For more information, visit www.MassTransitmag.com/55037303 For more information, visit www.MassTransitmag.com/12078201
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objectives should be complementary 
layers in a defense strategy, enhancing 
protection through their interconnect-
ed roles. Physical security controls, 
such as surveillance cameras, access 
controls and physical locking mecha-
nisms, prevent unauthorized access to 
critical hardware and infrastructure. 
These measures protect against physical 
threats and intrusion attempts, ensur-
ing that data and systems are shielded 
from direct access.

Conversely, cybersecurity focuses on safeguarding data 
confidentiality, integrity and availability from digital threats 
through software solutions and secure configuration. When 
combined, these controls create a comprehensive security 
environment. For instance, physical security can prevent 
cybercriminals from physically accessing a system to install 
malware while cybersecurity measures protect against a sim-
ilar remote threat. Together, they form a cohesive security 
strategy, addressing a wide spectrum of potential vulnera-
bilities and threats.

Conclusion
The integration of the PT-RAM process into transit agencies’ 
operational security strategies marks a significant advance-
ment in public transportation security management. FEMA’s 
mandate to perform PT-RAM evaluations strengthens phys-
ical security measures while enhancing resilience against 
cyber threats through a holistic vulnerability management 
approach. The synergy between PT-RAM and modern TVA 
methodologies, including cybersecurity considerations, of-
fers a robust framework for addressing the full spectrum of 
contemporary threats. As transit systems grow more com-
plex and reliant on digital technologies, security assessments 
are crucial for protecting critical infrastructure and assets, 
ultimately fostering a secure environment for all users.  

For more information, visit www.MassTransitmag.com/10065116
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Government of Ontario’s
One Fare program  
sees early success
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The program, which launched Feb. 
26 and eliminates double fares for 
customers transferring between 
public transit agencies in the 
greater Toronto area, has reached  
5 million taps in less than  
two months.
B Y  B R A N D O N  L E W I S ,  
A S S O C I A T E 
E D I T O R

n Feb. 26, the government of Ontario, alongside transit agen-
cies throughout the region, launched the One Fare program, 
eliminating double fares for customers transferring between 
participating public transit agencies in a wide swath of the 
Toronto area known as the Greater Golden Horseshoe.

Fare integration between regional transit providers was 
a well-researched and debated topic among municipal, pro-
vincial and mobility leaders. Eliminating double fares could 
encourage wider use of regional systems, which could save 
riders time and money, as well as reduce congestion in the 
growing area. However, elimination of double fares would 
also mean a loss of fare revenue as the transit industry con-
tinues to respond to the shifting ridership patterns brought 
about by the COVID-19 pandemic.

Enter the government of Ontario, which is spending C$117 
million (US$85.1 million) per year on the program, with the 
goal of making regional transit easier to use. The province 
estimates the program will save riders who use public transit 
at least five times per week approximately C$1,600 (US$1,188) 
per year on transit costs and deliver an annual boost of up 
to 8 million transit rides in the region. The province has 
committed to fund the program without any mandated 
financial support from other transit agencies until March 
2026, with a potential extension depending on the success 
of the program during the two-year period.

Participants in the One Fare program include:
•	Toronto Transit Commission (TTC)
•	York Region Transit (YRT) 
•	GO Transit 
•	Brampton Transit 
•	Durham Region Transit 
•	MiWay 

Under the program, for example, adult fare customers 
transferring between the TTC and GO Transit will save 
C$3.30 (US$2.42) on a single trip while customers utiliz-
ing the TTC and YRT will save up to C$3.88 (US$2.44) on a 
single adult trip taken between the two agencies within the 
two-hour free transfer. According to the TTC, approximately 
13 percent of its customers currently start or end their trip 
outside of Toronto and 87 percent of its customers travel 
locally within Toronto.

The program builds co-fare agreements the government 
of Ontario integrated in 2022 to eliminate fares between 
GO Transit and 12 regional transit agencies in the Greater 
Golden Horseshoe. The government of Ontario is working to 
make transit an easy and convenient choice for its growing 
region. By 2031, the government of Ontario will introduce 
two-way, all-day GO train service, every 15 minutes in key 
corridors in the Greater Golden Horseshoe to connect more 
people to transit, jobs and housing.

Vijay Thanigasalam, Ontario’s associate minister of trans-
portation, says the launch of the One Fare program was a 
long time coming.

“Public transit riders like seniors, students and daily com-
muters who rely on public transit made it very loud and clear 

O

A PRESTO Card being 
swiped against a 

PRESTO fare reader.
Photo: York Region Transit
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One Fare Program

to the government [of Ontario] that 
they want to have a one fare program 
to make sure they eliminate the double 
fare, sometimes even triple fare, when 
they go from one transit jurisdiction to 
another municipal transit jurisdiction,” 
Thanigasalam said.

According to Tamas Hertel, YRT’s 
manager of service planning, the im-
plementation of the One Fare program 
modernizes the region’s transportation 
systems.

“This is something York Region Tran-
sit staff and council have been advocat-
ing for years,” Hertel said. “There are 

For more information, visit www.MassTransitmag.com/10065706
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many different jurisdictions around the world where pro-
grams like this already exist and transit customers don’t see 
boundaries. They want to get from place to place no matter 
where and what jurisdiction they’re going to.”

PRESTO payment system
As part of the One Fare program, many of the transit agencies 
involved started using the PRESTO payment system, which 
is a universal payment system across the region that provides 
the foundation upon which the One Fare program can be 
built by automatically calculating the discount applying it 
to the riders payment method. Riders can pay using a phys-
ical PRESTO card, a virtual PRESTO card through Google 
Wallet or their personal credit card. PRESTO is expected to 
be implemented on Apple Wallet later in 2024.

YRT started using the PRESTO system in 2011. According 
to Hertel, being able to tap various cards on a PRESTO reader 
makes riders comfortable paying for their fare, no matter 
which system they ride.

“When we first started using PRESTO on our transit system, 
it made management of fares easier for York Region Transit with 
data and digitization and for customers,” Tamas said. “It allowed 
them to track their travel patterns and have more options for 
fare media. Since then, we have worked with the province to 
improve the system, including with open and contactless pay-
ments. PRESTO has also allowed us to switch to fare capping.”

Metrolinx says the One Fare program has made paying 
for fares throughout its different transit systems seamless 
for customers and operators.

“We have more than 20 different transit operators, including 
GO Transit as a transit operator, and so when customers are 
moving from one area to the other, these cross- boundary 
changes requires a transfer and in that transfer is an extra 
payment,” explained Karla Avis-Birch, Metrolinx’s chief 
planning officer. “We want to move these kinds of barriers.”

Ridership
Avis-Birch notes feedback on the program from customers 
has been positive, with riders giving pros and cons of the 
program. Metrolinx is using the program to attract riders 
back to public transit post-COVID-19 pandemic.

“Post-pandemic, it’s very different right now the way people 
are moving,” Avis-Birch said. “People are not just moving 
from the outer regions into the downtown of the Toronto 
core, they’re wanting to move around the region. They’re 
wanting to move between regions and that kind of idea of 
trip planning and removing those barriers really makes for 
a more seamless and integrated transit network.”

According to Avis-Birch, the pandemic changed the pat-
terns of ridership for Metrolinx. Pre-pandemic, transit use on 
Metrolinx systems would only mostly be used in the morn-
ing and evening commutes. Post-pandemic, midday rides 
on Metrolinx systems have increased and more people are 
crossing between regions, making the need for the One Fare 
program more warranted.

http://www.MassTransitmag.com/10065706
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Future of One Fare program
Tamas noted YRT and other agencies 
involved in the One Fare program have 
met with the government of Ontario 
in roundtable discussions on ways to 
improve the program. The goal is to 
eventually include more transit agencies 
in the Greater Toronto area into both 
the PRESTO payment system and the 
One Fare program.

Avis-Birch adds the One Fare pro-
gram should lead to more service in-
tegration, citing the ability to make 
more connections between the transit 
agencies.

“In the future, what I see is this open-
ing up the door and enabling us to have 
more service integration, making those 
train meets connect better, understand-
ing what we call the first mile, last mile, 
about how people are going to get from 
their homes to the station,” Avis-Birch 
noted. “The road networks are jammed 
as they are. We only have a limited 
amount of parking so really creating 
more opportunities, more partnerships 
to make it easy and seamless for people 
to get into the transit network and get 
where they need to go easily.”

She noted there is an idea the One 
Fare program is going to resolve all the 
region’s transit issues, which is unreal-
istic, but the program will set the region 
up for ongoing growth. .

“This idea of sustainable regional 
transit network for all is an ongoing mis-
sion,” Birch said. “We are not stopping, 
particularly about connecting commu-
nities, and we don’t know what’s going 
to happen tomorrow, but we do want to 
continue to grow and reach the custom-
ers that we need to reach. I do think that, 
ultimately, growth is the name of the 
game, but not growth for growth’s sake, 
growth in really matching the needs of 
the people in the region for where they 
need to live, work and play.”

In two months, the program has seen 
5 million taps, which Thanigasalam 
views as a massive success but reiterates 
the program is young and has tons of 
room to grow.

“We are investing to make sure the 
future generation, the current genera-
tion and our seniors have the potential 

to go wherever they need to go without worrying about the 
cost of transit,” Thanigasalam said. “We not only want to 
make transit more affordable for everybody in the region, 
but more accessible so that anyone can just tap their credit 
or PRESTO card on a reader or by using their smartphone. 
This is only the beginning of what we hope is a successful 
partnership with transit agencies across the Greater Toronto 
area for years to come.”  

For more information, visit www.MassTransitmag.com/21207835
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The second and third phases of the Pan-Canadian 
Battery Electric Bus Demonstration and Integration 
Trial will further explore collaborations between 
bus manufacturers and BEB charger manufacturers 
to establish a set standard for what clean transit 
energy should be.
B Y  E M A N  A B U - K H A L E D ,  A S S O C I A T E  E D I T O R

CUTRIC continues steps 
towards cleaner transit  
and community Brampton Transit 

operated eight 
electric buses 
on two routes 
during Phase 1 of 
the trial.
Photo: CUTRIC
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M
odern technology has provided the transit industry with 
cleaner, more efficient energy options, as agencies make the 
switch to hybrid, zero-emission and battery-powered transit 
vehicles. The Canadian Urban Transit Research & Innovation 
Consortium (CUTRIC) is following this new era of transit 
energy with the launch of Phase II of its Pan-Canadian Battery 
Electric Bus Demonstration and Integration Trial.

By integrating competitive bus manufacturers with competi-
tive charging station manufacturers—all of whom are designing 
and delivering interoperable high-powered charging systems 
for electric buses—CUTRIC is working to set the standard 
of what electric buses and their charging systems should be.

CUTRIC is working with multiple bus and charging unit 
manufacturers with the goal of fostering market diversifica-
tion, which will help to provide transit agencies with a wider 
range of solutions and mitigate risks associated with reliance 
on a single supplier. This approach will work to promote 
technological advancements and will help in the acceleration 
of the technology.

How it all began
Phase I of the project began in 2016, using two transit ve-
hicle manufacturers (New Flyer Industries of Winnipeg, 
Manitoba, and Nova Bus of St. Eustache, Quebec) and two 
charging station manufacturers (ABB Group and Siemens 
Canada). This group worked together to successfully deploy 
24 battery-electric buses (BEBs) and seven chargers across 
three transit agencies (Brampton Transit, TransLink and York 
Region Transit). The deployment of the buses and chargers 
began in 2019.

CUTRIC received positive feedback from Phase I of the 
project, which has encouraged the program’s direction and 
development into the second phase. There was significant 
industry excitement, with many transit agencies expressing 
interest in participating in Phase II and a growing momentum 
towards future collaborative projects.

Jess Smith, manager of commercialization and operations at 
CUTRIC, owed the success of Phase I of the project to teamwork.

“CUTRIC’s Pan-Canadian Electric Bus Demonstration & 
Integration Trial succeeded because manufacturers, who are 
typically competitors, collaborated closely in project meetings,” 

Smith said. “This collaborative effort fa-
cilitated shared solutions and accelerated 
the interoperability of this technology.”

Smith notes the experience CUTRIC 
has in project management has led to 
the smooth transition between projects.

“Projects like this succeed because of 
the project management expertise that 
CUTRIC provides, ensuring smooth 
coordination and effective implemen-
tation from conception to completion,” 
Smith said. “The not-for-profit nature 
of CUTRIC’s consortium creates an 
environment that fosters collaboration 
while ensuring a vested interest from its 
members in the success of the projects.”

Phase II is on target to reach com-
pletion by May 2024. CUTRIC’s goal 
moving into Phase II is to reach seam-
less interoperability, streamlining the 
adoption process of standard electric 
bus and bus charging models, which 
will help to foster competition and 
innovation in the electric bus market. 
Phase II includes comprehensive empir-
ical analysis work on the performance 
of BEBs and chargers, battery degra-
dation and assesses diesel to electric 
powertrain conversion efficiency.

This phase will also involve establish-
ing a data repository for zero-emission 
public transit assets, enabling compar-
ative analysis and collaboration among 
public fleets and transit agencies across 
Canada. Reports coming out of Phase 
II of the project will cover vehicle effi-
ciency, battery recycling opportunities, 
thermal management, range barriers, 
cybersecurity standards, support for 
expanded operations, in-depot panto-
graphs and vehicle-to-grid integration.

“By pooling expertise and resources, 
this approach mitigates risks, encourages 
innovation and addresses technical chal-
lenges more effectively,” Smith noted. 
“CUTRIC’s membership-model plays a 
crucial role in facilitating collaborative 
projects like this by bringing together a 
network of stakeholders, including tran-
sit agencies, manufacturers, government 
entities and research institutions.”

The technology being used in the 
program caters to modern needs of 
transit agencies. The buses and over-
head electric charging stations used in 

CUTRIC is 
working with bus 
manufacturers 
and BEB charger 
manufacturers 
to set a standard 
of what will best 
suit the needs 
and wants of the 
transit industry.
Photo: CUTRIC



32    Mass Transit  |  MAY/JUNE 2024

Cleaner Transit

the program can plug into the OppCharge protocol, which 
is an open protocol jointly developed with the Volvo Bus 
Corporation. The protocol standardizes the design of the off-
board pantograph that connects the high-powered charging 
station to the bus, communications between the bus and the 
charger and performance metrics of the overall system. The 
chargers were built to the same specifications and could be 
plugged into any of the transit agencies BEBs.

“While transit agencies demonstrate environmental lead-
ership, they also improve air quality while passengers enjoy 
quieter, cleaner and more comfortable rides,” Smith said. “The 
community benefits from reduced greenhouse gas emissions, 
improved public health and enhanced quality of life.”

A greener future in transit and the community
A broader perspective of this project is to promote a full 
transition to zero-emissions fleets. Greener transportation 
vehicles stand to benefit a wide range of stakeholders, in-
cluding transit agencies, passengers and the community. 
CUTRIC is working to set a precedent for large greenhouse 
gas (GHG) producers by showcasing the feasibility and ben-
efits of electrifying public transit, which CUTRIC says will 
encourage other industries to follow suit, leading to greater 
reductions in GHG emissions and fostering a culture of 
sustainability across other industry sectors.

In this program, participating agencies demonstrated 
GHG savings between 629 -1477 tCO2eq during 30 months. 

According to the U.S. Environmental 
Protection Agency’s GHG Equivalen-
cies Calculator, that’s the equivalent of 
avoiding 150-352 gas-powered passen-
ger cars being driven for one year.

“People that run transit across Can-
ada are realizing now how big and 
expensive decarbonization is going 
to be,” said CUTRIC Executive Di-
rector and CEO Josipa Petrunic. “We 
are seeing folks from agencies across 
Canada showing up to get involved 
in this project so they can figure out 
how to leapfrog what might be years of 
pre-pandemic and pandemic-era slow-
downs in decarbonization planning. 
We expect another successful project 
that shows how data analysis can lead 
to demonstration and commercializa-
tion success.”

What’s next
Phase II will launch with its first group 
participants coming together for a 
planned meeting in June 2024. The 
expected completion date for Phase 
II is set for the end of 2025. CUTRIC 
will be using data and reports from the 
second phase to prepare for Phase III, 
which is already being planned.

Phase III will launch alongside some 
of the work CUTRIC is doing in Phase 
II, focusing on new technologies in au-
tonomy and charging. In Phase III, a 
new commercialization demonstration 
project will be in the works, with a fo-
cus on standardized and interoperable 
autonomous bus integration with in-
ductive charging potential for limited 
applications.

CUTRIC is working to create a 
greener environment through the 
transit industry, bus by bus.

“I hope folks realize that we have only 
just begun the electrification journey 
— it’s going to be big, complicated and 
expensive but it’s necessary,” Petrunic 
said. “One more wildfire season and 
Canadians will be lamenting any slow-
down in climate action. We need this 
conversion and all the hard lessons to 
be learned from it to go forward, to 
be implemented and to be built upon 
by 2030 to be able to prove that – as 
humans—we can live sustainably.”  

Phase II of the 
Pan-Canadian 
Battery 
Electric Bus 
Demonstration 
and Integration 
project will 
look at new 
technologies in 
autonomy and 
charging.
Photo: CUTRIC

“We are seeing folks from agencies across 
Canada showing up to get involved in this 
project so they can figure out how to leapfrog 
... slowdowns in decarbonization planning.”
Josipa Petrunic, CUTRIC Executive Director and CEO
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Products IN FOCUS: RAIL & 
RAIL COMPONENTS

RAIL COMPONENT

Transit Bogie Systems
Amsted Rail’s fully assembled transit bogie systems 
are built on GSI truck platforms, reducing the system’s 
lifecycle costs. Components of the system are made 
in the USA, including H-frames, bolsters, wheelsets, 
axles, coil spring suspension and bearings. Amsted 
Rail’s testing capabilities include dynamic and struc-
tural analysis of complete transit bogies available, 
so every system meets FRA, AAR, PRIIA and APTA 
standards. With a complete line of replacement parts 
and full-service overhaul capabilities, Amsted Rail 
stands ready to keep passengers safely on the move.

A M S T E D  R A I L
www.amstedrail.com

RAIL

Liberty NXT Streetcars
The new Liberty NXT Streetcar model is the second 
released version of the BROOKVILLE streetcar platform. 
The Liberty NXT is designed, engineered and manufac-
tured by an American car builder for American cities. 
The Liberty NXT features station-level boarding, more 
than 70 percent low floor standing and a modified cou-
pler. BROOKVILLE’s Liberty NXT is a custom design, man-
ufactured to adapt to existing streetcar applications. 

B R O O K V I L L E  E Q U I P M E N T
www.brookvillecorp.com

For more information, visit www.MassTransitmag.com/53075551For more information, visit www.MassTransitmag.com/21287277
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SAFELY PUSH OR PULL 

UP TO 125 TONS WITH

POWERPUSHER 

www.powerpusher.com | 800.800.9274

PowerPusher’s line of electric tugs including 

Rail Movers™ and more are a safe, cost-effective 

way to move move railcars on and off rail.
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HART has approxi-
mately thirty pallets 
of Genfare Odyssey 
Plus fareboxes and 
one test stand for sale. 
Packaged and ready 
to ship! In fair to good 
condition. Perfect for 
implementing or re-
pairing fare transit fleet 
payment systems. 

Please contact 
Sean Irvin: 

IrvinS@gohart.org 
All offers considered.
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RAIL COMPONENT

CRM Crash Hardened 
Memory Module
The U.S. Department of Transportation-certified 
CRM Crash Hardened Memory Module (CHMM) is an 
advanced Positive Train Control and Locomotive Data 
Acquisition and Recording System event recording 
solution offered by Bohr Electronics for various types 
of locomotive data management infrastructures. 
The CHMM features a robust, crash-worthy memory 
system. This versatile module supports configura-
tions from 2GB to 128GB and includes various data 
transfer interfaces such as Ethernet, USB and 
serial ports, allowing users to cost-optimize memory 
requirements for their specific applications. 

B O H R  E L E C T R O N I C S
www.centralrwy.com

RAIL

Speed Swing 445F2  
The Pettibone/Traverse Lift, LLC, Speed Swing 445F2 
rail crane accepts a multitude of attachments for 
laying rails, setting ties and numerous other mainte-
nance-of-way tasks. The crane powers a fuel-efficient 
163-horsepower Cummins QSB4.5 Tier 4 diesel engine, 
which allows for extended working intervals, especially 
when covering longer stretches of rail maintenance 
or relocating to a remote jobsite. The 445F2 offers a 
maximum front load capacity of 10,000 pounds and 
maximum side load capacity of 8,000 pounds.  

P E T T I B O N E / T R A V E R S E  L I F T
www.gopettibone.com

http://www.MassTransitmag.com/10064901
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http://www.gopettibone.com


THE
OKONITE
COMPANY

Okonite Cables...A higher Standard!
102 Hilltop Road, Ramsey, NJ 07446
201.825.0300   www.okonite.com

Our Premier Vital Circuit Signal Cables
are Acompanied by Superior Customer
Our Premier Vital Circuit Signal Cables
are Acompanied by Superior Customer

OKONITE
Our formula to keep your
business on track is our fleet of
6 manufacturing plants, 5 service
centers and 24 local sales
offices.  Our multiple plant
capability provides manufacturing
flexibility as we support your
needs with our direct sales force
and application engineering staff.
Okonite has been setting the
standard since 1878...and
always 100% built in the U.S.A.

We’re Here For You!

Our formula to keep your
business on track is our fleet of
6 manufacturing plants, 5 service
centers and 24 local sales
offices.  Our multiple plant
capability provides manufacturing
flexibility as we support your
needs with our direct sales force
and application engineering staff.
Okonite has been setting the
standard since 1878...and
always 100% built in the U.S.A.

For more information, visit www.MassTransitmag.com/21081936

http://www.okonite.com
http://www.MassTransitmag.com/21081936
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